Introduction
Sarcopenia was originally defined nearly three decades ago as a gradual reduction in skeletal muscle mass with advancing age 1 . The European Working Group on Sarcopenia in Older People 2 recently incorporated into the loss of muscle mass the reduction in physical strength and function that occurs with the aging process. However, there is no universal working definition or diagnostic criterion for sarcopenia 2 . Since loss of muscle mass and strength may not be simultaneous in the same individual 3 , some studies disaggregate these characteristics 3, 4 , with loss of muscle mass verified by the appendicular skeletal mass index 5, 6 (ASMI = appendicular skeletal mass (ASM) /height²), used as the diagnostic criterion for sarcopenia in population-based studies 7, 8, 9 . Regardless of the working definition, sarcopenia should be assessed to determine its natural course and develop effective treatments for this syndrome.
Sarcopenia contributes to adverse health outcomes such as functional incapacity, frailty, declining quality of life, and premature death 10, 11 . It can be considered a public health problem 7 due to its social implications including loneliness and need for care and its health policy impact 12 , besides generating high costs for the health system 13 .
The prevalence of sarcopenia depends on the methodology employed in its identification and the characteristics of the study population, and it is more prevalent in men and in older individuals 14 . In the elderly, prevalence of sarcopenia varies from 13% to 22.6% in women and from 19% to 26 .8% in men 6, 15 , according to the method and cutoff proposed by Baumgartner et al. 7 . In Brazil, data from a systematic review 16 on the topic showed that prevalence of sarcopenia was 20% in women and 12% in men.
The etiology of sarcopenia is known to be multifactorial, that is, dependent on and resulting from multiple causes, probably interconnected, that intervene in its development and progression. These causes feature aging itself, genetic factors, sociodemographic factors, lifestyle, and certain health conditions 6, 7 . This complex causal model that combines diverse components dynamically constitutes the syndrome's determinants. Technical and methodological differences in establishing the diagnosis also hinder the syndrome's assessment, the comparison between studies, and the development of policies for the prevention and treatment of sarcopenia.
The effects of changes in the socioeconomic, behavioral, and health-related factors on the syndrome have received relatively little attention in the population over 60 years of age. The analysis of changes in factors over a given time period can allow the identification of their impact on the health of the elderly and determine whether it is still possible to intervene in this stage of life in order to delay or reverse negative effects, allowing these individuals to live longer with independence, autonomy, and quality of life. The study also aims to verify the prevalence of sarcopenia and its association with changes over the course of three years in socioeconomic, behavioral, and health factors in elderly residents of Florianópolis, Santa Catarina State, Brazil.
Methods

Reference area and population
The current study used as the reference population the elderly in the epidemiological survey entitled Details on the study site, population, and sampling have been published previously and will be presented here briefly 17 . The sample consisted of 1,705 elderly in 2009/2010. Of these, 220 were excluded (217 deaths, 2 duplicates, and 1 with inconsistent age). Of the 1,485 elderly individuals eligible in 2013/2014, 159 were considered losses and there were 129 refusals. A total of 1,197 (80.6%) were interviewed at home, and of these, 604 (50.38%) completed the clinical exams. The analytical sample for this study was 598 elderly (6 excluded because they were bedridden and lacked adequate information from the DXA imaging tests).
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Data collection
Data were collected with a structured instrument in face-to-face interviews. A personal digital assistant (PDA) was used in 2009/2010 and a netbook in 2013/2014, in which the data were recorded and stored. Data were collected from September 2009 to June 2010, a total of ten months. The study's second wave was from December 2013 to October 2014. The interviewers received prior training to test the instrument and refine and calibrate the tests (precision and accuracy).
The data's consistency was verified weekly using simple frequencies and comparisons with the expected values. Noncongruent answers were identified, corrected by the supervisor and interviewer, and then returned to the person responsible for the final databank. Quality control used a short version of the questionnaire applied by telephone to 10% of the interviewees, randomly selected.
Dependent variable
Sarcopenia (yes or no) was identified by analysis of skeletal muscle mass using dual-energy X-ray absorptiometry or DXA (Model Lunar Prodigy Advance, General Electric, Diegem, Belgium) and defined by calculating the ASMI as proposed by Baumgartner et al. 7 . The following formula was used: ASMI (kg/m 2 ) = [lean muscle mass of the arms (kg) + lean muscle mass of the legs (kg)]/height 2 (m). The criterion adopted for identifying sarcopenia was ASMI ≤ 2 standard deviations (SD) from the mean for the reference population (young adults from the Rosetta Study), by gender, as in Baumgartner et al. 7 , with cutoff points for inadequate ASMI (kg/m 2 ) (loss of muscle mass) defined as < 7.26kg/m² for men and < 5.5kg/m² for women.
Independent variables (change)
The independent variables were characterized as change variables, and baseline and follow-up data were used to categorize them, verifying how many elders remained in the same baseline category, how many changed, and to which categories they moved.
(a) Socioeconomic: (i) work status (remained or started working, remained not working, or stopped working).
(b) Behavioral: (i) consumption of alcoholic beverages [continued to not drink (never drank) or stopped consuming alcoholic beverages; continued or started consuming alcohol (non-abusive and abusive consumption)]. These data were verified by the first three questions from the Alcohol Use Disorders Identification Test (AUDIT) 18 ; (ii) smoking (continued not smoking or stopped smoking; continued or started smoking); (iii) leisure-time physical activity and commuting (yes: ≥ 150 minutes of physical activity per week; no: < 150 minutes of physical activity per week). Physical activity was measured by the long version of the International Physical Activity Questionnaire (IPAQ) 19 (remained or became physically active; remained or became physically inactive); and (iv) daily consumption of fruits and vegetables 20 (continued or started to consume < 5 portions per day; continued or started to consume ≥ 5 portions per day).
(c) Health: (i) diseases (maintained the same number of diseases, developed one or more diseases, decreased the number of diseases) verified with the following question: "Has some physician or other health professional told you that you have ...?". There were twelve options for diseases (questionnaire of the Brazilian National Household Sample Survey -PNAD); (ii) cognitive decline (no/yes), verified with the Mini-Mental State Examination (MMSE), was assessed as a decrease in the MMSE score from 2009 to 2013, where cognitive decline was defined as a reduction of four points or more 21 ; (iii) history of falls (no falls or stopped suffering falls versus continued or started to suffer falls), verified with the question, "Did you suffer any falls in the last year?"; (iv) depressive symtoms 22 (absence of depressive symptoms or stopped having depressive system; continued or started having depressive symptoms); and (v) mobility (perceived capacity for locomotion), identified by use of part of the Brazilian Questionnaire for Multidimensional Functional Assessment, adapted from the Old Americans Resources and Services questionnaire (BOMFAQ/OARS) 23 . The questions asked about difficulty in performing three activities of daily living -walking on a level surface, climbing one flight of stairs, and walking near homedivided into four categories of possible answers: no difficulty, little difficulty, great difficulty, and
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More details on the change variables prior to grouping (due to the low number in some categories) can be seen in a previous descriptive study 17 .
Adjustment variables (2013/2014)
The adjustment variables were: age bracket (60-69; 70-79; or ≥ 80 years), years of schooling (none; 1-4; 5-8; 9-11; or ≥ 12); per capita income (≤ 1 minimum wage [MW]; > 1-3 MW; > 3-5 MW; > 5-10 MW; or > 10 MW [MW 2010: BRL 510.00]); marital status (married, single, divorced, or widow/widower); family arrangement (living alone, living with others of his/her generation, living with others of another generation); self-rated health status (obtained with the question "In general, would you say that your health is very good, good, fair, bad, or very bad?") 24 , categorized as negative (fair, bad, or very bad) versus positive (very good or good); social support (no or yes), investigated on the basis of an affirmative answer to one of these questions: "Has some friend or neighbor invited you to walk, cycle, or practice sports in your neighborhood?" and/or "Has someone in your family invited you to walk, cycle, or practice sports in your neighborhood?"; functional dependence in 15 activities of daily living (ADL) (no -difficulty in zero to three activities; yes -difficulty in four or more activities) 23 .
Data analysis
Descriptive analyses were performed for all the variables. Prevalence rates and respective 95% confidence intervals (95%CI) were calculated for sarcopenia, based on the nature of exposures and according to gender. Crude and adjusted analyses used logistic regression, estimating the crude and adjusted odds ratios and respective 95%CI. In the adjusted analysis, the association between each independent variable and sarcopenia was controlled by the adjustment variables, considering three analytical models: Model 1 -adjusted by age, income, marital status, family income; Model 2 -adjusted by age, income, marital status, family income, smoking, alcohol intake, physical activity, and social support; Model 3 -adjusted by age, income, marital status, family income, smoking, alcohol intake, physical activity, social support, self-related health, functional dependence, cognitive decline, depressive symptoms, and diseases.
Data analysis used Stata 13.0 (https://www.stata.com). All analyses considered the cluster sampling design effect, incorporating sampling weights with the svy command.
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Results
The current study's sample consisted of 598 individuals (63 to 93 years), of whom 391 women and 207 men, with mean ages of 72.5 years (± 6.24) and 72 years (± 6.35), respectively. The proportion of sarcopenia was 17% in women (95%CI: 12.4-22.9) and 28.8% in men (95%CI: 21.3-37.7).
There were differences between the interviewees in the follow-up and those who had undergone the clinical tests. Individuals that appeared for the exams were younger (mean of 72.3 years versus 75.5 years; p ≤ 0.001), working at the time of the assessment (17% versus 7.6%; p ≤ 0.001), more physically active (30.4% versus 23.5%; p = 0.028), and less dependent (26% versus 34.6%; p = 0.046) and showed better cognitive function (78.6% versus 71.7%; p = 0.017) and lower prevalence of depressive symptoms (78.2% versus 83.5%; p = 0.035). There were no differences between the groups in the Table 1 shows the distribution of women and men according to sociodemographic, behavioral, and health characteristics. The women were predominantly 70 to 79 years of age, with one to four years of schooling, with income > 1 to 3 times the minimum wage, widows, living with others of their own generation, with positive self-rated health, without functional dependence, and without social support. The men were predominantly younger (60-69 years), with 12 or more years of schooling, with income greater than ten times the minimum wage, married, living with others from their own generation, with positive self-rated health, without functional dependence, and without social support.
For the change variables, in both women and men, the highest prevalence was of elderly that continued not to work or that stopped working, remained or became physically active, and continued or started to consume fewer than 5 portions a day of fruits and vegetables. Proportionally more elderly had not experienced cognitive decline, either had no falls or no longer suffered falls, and had either shown no depressive symptoms or no longer had them. Proportionally more elders had developed one or more new chronic conditions. There were higher prevalence rates of women who continued not to consume alcohol or who stopped consuming alcohol and who continued not to smoke or who stopped smoking. Men showed the opposite pattern to that of women for both drinking and smoking (Table 1) . Tables 2 and 3 show the results of the associations between sarcopenia and socioeconomic, behavioral, and health characteristics for women and men, respectively. In the crude analysis, continuing or starting to consume alcohol (OR = 0.34; 95%CI: 0.16-0.73) reduced the odds of women having sarcopenia. Continuing to be inactive or becoming insufficiently active (OR = 2.10; 95%CI: 1.07-4.12) and reduction in the number of diseases (OR = 2.10; 95%CI: 1.02-4.34) were associated with higher odds of sarcopenia. In Models 1 and 2, for women, continuing not to consume alcohol or stopping alcohol consumption and remaining inactive or becoming insufficiently active continued to be associated with sarcopenia. The number of diseases was only associated with sarcopenia in Model 1.
In Model 3, women who continued or began to consume alcohol showed 0.69 times lower odds (OR = 0.31; 95%CI: 0.11-0.91) of presenting sarcopenia. Those who remained or became insufficiently active showed 2.90 times higher odds (95%CI: 1.44-5.84) of sarcopenia. Those who continued to smoke or started smoking showed 2.55 higher odds (95%CI: 1.16-5.58) of sarcopenia, only in Model 3.
In the crude analysis, men that remained inactive or that stopped working (OR = 3.63; 95%CI: 1.22-10.79) and those with cognitive decline (OR = 4.65; 95%CI: 1.01-21.57) showed higher odds of sarcopenia. After applying the adjustment variables in Models 1, 2, and 3, these variables did not remain associated (Table 3) .
Discussion
In the current study, the prevalence rates for sarcopenia in women and men were 17% (95%CI: 12.40-22.87) and 28.8% (95%CI: 21.35-37.67), respectively. The estimated prevalence of sarcopenia was thus higher in men, corroborating a previous study 6 using the same criteria and cutoff points as our study. Dufour et al. 6 assessed 274 men and 493 women in Framingham, Massachusettsm USA (72-92 years of age), in whom the prevalence of sarcopenia was 19% and 13%, respectively. The higher prevalence of sarcopenia in men can be explained by the fact that the decline in muscle strength and muscle mass is more severe in men than in women 25 .
Despite the selective loss of participants, which may have resulted in underestimation of sarcopenia, the prevalence rates were higher than those observed in another Brazilian study of the elderly in São Paulo 26 . This difference may result from the use of different criteria to assess sarcopenia, besides individual characteristics and/or behavioral and social aspects in each location.
In the current study, women that continued or started to consume alcohol showed lower odds of sarcopenia. Some studies 27, 28 have shown that alcohol consumption is not a risk factor for sarcopenia, and even that it acts as a protective factor, as in the current study. However, Domiciano et al. 29 found that elderly in São Paulo that consumed alcohol had 4.1 times higher odds of sarcopenia.
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In relation to smoking, women that continued or started to smoke showed higher odds of sarcopenia. Previous studies 30, 31, 32 have shown that smoking is a risk factor for sarcopenia and that elderly smokers have less appendicular skeletal mass when compared to those who have never smoked. This may be explained by the fact that smoking causes breakdown of skeletal muscle proteins 33 , with a direct effect on muscle or vascular function 34 . Smoking's sarcopenic effect 35 is related to a substantial decline in muscle mass and strength 36, 37, 38 , leading to functional decline and loss of independence.
As for physical activity, women that remained or became insufficiently active showed higher odds of sarcopenia. Physical inactivity induces alterations in systemic and cellular characteristics, resulting in muscle atrophy and declining muscle contractility 39 , which can combine with the aging to lead to muscle atrophy 40 . Previously active women that became inactive showed higher odds of sarcopenia, highlighting the importance of physical activity throughout the aging process.
The study has some limitations. First, it used characteristics of change that did not allow determining the exact moment in which a given activity was started or stopped by the individual. Second, the losses pertaining to tests may have led to a selection bias, since only the elderly in better health appeared for testing, which may have underestimated the prevalence of sarcopenia. Another limitation was the use of self-reported measures, potentially entailing an information bias. Finally, the fact that participants were not asked about types of alcoholic beverages prevents a clearer explanation of the observed association.
The study's strengths feature the use of validated and standardized instruments and training of the fieldwork team. The study also used a population database of elderly of the city of Florianópolis, where sarcopenia was assessed with the gold standard established in the literature, rarely used in population studies in Brazil. The change variables studied here were living conditions or habits that are amenable to interventions and change. Smoking, physical inactivity, and underweight, considered risk factors for sarcopenia, are important targets for the development of health promotion strategies.
Conclusion
For women, continuing or starting to consume alcohol was associated with lower odds of sarcopenia. Meanwhile, continuing or starting to smoke and remaining or becoming insufficiently active were associated with higher odds of sarcopenia. For men, no factor was associated with sarcopenia. These results indicate that preventive strategies against the observed risk factors may reduce the loss of muscle mass and thus mitigate or control the prevalence of sarcopenia in the elderly.
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The study's results in terms of public health can back measures to increase physical activity in all age and schooling groups (with specific approaches for various groups). The study found that 48.5% of the women and 27.3% of the men in the sample remained or became insufficiently active (with less than 150 minutes of physical activity per week, which is below the recommended level). 
